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(54) SEMI-TRANSMISSION LIQUID CRYSTAL DISPLAY 

(57)Abstract-* 

PROBLEM TO BE SOLVED: lb provide a semi-transmission reflective 
liquid crystal display the display of which in a transmission mode is 
i, bright, with high contrast and satisfactory field angle characteristics, 

jf* , SOLUTION: In the semi-transmission reflective liquid crystal display 

^=^>S^^fei^| with a first substrate having a transparent electrode, a second 

kv*^>:-v,-"Substrate having a semi-transmission reflective electrode on which an 
area having a reflecting function and an area having a transmitting 
function are formed, a homogeneously oriented liquid crystal layer 
crimped between the first and second substrates, a first optical 
anisotropic element and one polarizing plate installed on a surface 
opposite to the one to be brought into contact with the liquid crystal 
layer of the first substrate, a second optical anisotropic element and one 
polarizing plate installed on a surface opposite to the one to be brought 
into contact with the liquid crystal layer of the second substrate, an 



above-mentioned problem is solved by constituting the semi-transmission reflective liquid crystal display in 
which the second optical anisotropic element consists of a liquid crystal film formed by fixing nematic hybrid 
orientation formed at a liquid crystal state by at least one liquid crystal macromolecular material to optically 
indicate positive uniaxiality. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** sn ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The 2nd substrate which has the transflective reflexibility electrode with which the 1st 
substrate which has a transparent electrode, and the field which has a reflex function and the field which 
has a transparency function were formed, The liquid crystal layer which was pinched between the 1st 
substrate and the 2nd substrate and which carried out homogeneous orientation, The 1st optical different 
direction component and one polarizing plate which were installed on the field where the field which 
touches the liquid crystal layer of the 1st substrate is opposite, In the transflective reflective mold liquid 
crystal display possessing the 2nd optical different direction component and one polarizing plate which 
were installed on the field where the field which touches the liquid crystal layer of the 2nd substrate is 
opposite this - the transflective reflective mold liquid crystal display characterized by the 2nd optical 
different direction component consisting of a liquid crystal film which fixed the nematic hybrid 
orientation which the liquid crystallinity polymeric material of at least one sheet which shows optically 
uniaxial [ forward ] optically formed in the liquid crystal condition. 

[Claim 2] The transflective reflective mold liquid crystal display according to claim 1 characterized by the 
2nd [ said 1 optical different direction component consisting of a liquid crystal film which fixed the 
nematic hybrid orientation which the liquid crystallinity polymeric material of at least one sheet which 
shows optically uniaxial [ forward ] optically formed in the liquid crystal condition, and a macromolecule 
oriented film of at least one sheet. 

[Claim 3] The direction of a tilt of this liquid crystal film defined by the direction of the projection 
component of the director of this liquid crystallinity high polymer to the field where the include angle of 
the director of the liquid crystallinity high polymer of this liquid crystal film interface and this liquid 
crystal film flat surface to accomplish is small among the 2nd page of the upper and lower sides of a liquid 
crystal film own [ said ], The transflective reflective mold liquid crystal display according to claim 1 or 2 
characterized by being in the range whose include angle which the direction of a pre tilt defined by the 
direction of the projection component of the director of the eel interface liquid crystal molecule to the 
liquid crystal cell interface by the side of the 1st substrate makes is 0 degree - 30 degrees. 
[Claim 4] A transflective reflective mold liquid crystal display given in any 1 term of claims 1-3 
characterized by the liquid crystal thickness of a field which has said reflex function being smaller than 
the liquid crystal thickness of a field which has said transparency function. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which combines the reflective 
mold used for portable information devices, such as OA equipment, such as a word processor and a 
personal computer, and an electronic notebook, a cellular phone, or the camcorder/movie equipped with 
the liquid crystal display monitor, and a transparency mold. 
[0002] 

[Description of the Prior Art] recent years and a liquid crystal display - the thin shape - expectation of 
the commercial-scene expansion as a display of the personal digital assistant device which is the 
application which can harness the lightweight description greatly is growing. Pocket mold electronic 
equipment has been a technical problem with important holding down power consumption to eye 
backlash which is usually a de-battery drive. Therefore, or power consumption does not use a large back 
light as a liquid crystal display of a pocket mold application etc., it is not necessary to always use it and 
especially the reflective mold liquid crystal display in which low-power-izing, thin-shape-izing, and 
lightweight-izing are possible attracts attention. 

[0003] TN (Twisted Nematic) mode and STN (super twisted nematic) mode which are widely used with a 
current transparency mold are used for the display mode used with a reflective mold liquid crystal display. 
However, it is hard to say that the liquid crystal display in TN mode and STN mode also has display grace 
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sufficient in respect of brightness or contrast current, and improvement in display grace, such as the 
further raise in brightness and improvement in contrast, is called for. Moreover, since the reflected light 
used for a display falls when a surrounding light is dark, the reflective mold liquid crystal display has the 
fault that visibility falls extremely. On the other hand, the transparency mold liquid crystal display had 
with this the problem to which the visibility under fine weather with a conversely very bright ambient 
light etc. falls. Therefore, although the transflective reflective mold liquid crystal display which combined 
the transparency display and the reflective display is developed, in a black display, optical leakage occurs 
and there is a trouble that black level is not obtained enough. 

[0004] Moreover, in a transflective reflective mold liquid crystal display, since it is necessary to carry out 
incidence of the light to a liquid crystal layer through the field which has a transparency function in the 
transparent mode, it is necessary to arrange the giant-molecule oriented film and polarizing plate which 
are represented by the polycarbonate of one sheet or two or more sheets between a liquid crystal layer 
and a back light. However, in the liquid crystal display of the transparent mode, when it sees from across 
for the refractive -index anisotropy which a liquid crystal molecule has, a foreground color changes, or the 
problem of the angle of visibility that display contrast falls is not avoided in essence, but this 
angle-of-visibility expansion is essentially difficult in the combination of a macromolecule oriented film 
and a polarizing plate. 
[00051 

[Problem(s) to be Solved by the Invention] The display in the transparent mode is bright, and is high 
contrast, and this invention aims at offering a transflective reflective mold liquid crystal display with few 
angle-of-visibility dependencies. 
[0006] 

[Means for Solving the Problem] The 2nd substrate which has the transflective reflexibility electrode with 
which the 1st substrate with which the 1st has the transparent electrode of this invention, and the field 
which has a reflex function and the field which has a transparency function were formed, The liquid 
crystal layer which was pinched between the 1st substrate and the 2nd substrate and which carried out 
homogeneous orientation, The 1st optical different direction component and one polarizing plate which 
were installed on the field where the field which touches the liquid crystal layer of the 1st substrate is 
opposite, In the transflective reflective mold liquid crystal display possessing the 2nd optical different 
direction component and one polarizing plate which were installed on the field where the field which 
touches the liquid crystal layer of the 2nd substrate is opposite this " it is related with the transflective 
reflective mold liquid crystal display characterized by the 2nd optical different direction component 
consisting of a liquid crystal film which fixed the nematic hybrid orientation which the liquid crystallinity 
polymeric material of at least one sheet which shows optically uniaxial [ forward ] optically formed in the 
liquid crystal condition. 

[0007] The 2nd of this invention is related with a transflective reflective mold liquid crystal display given 
in the 1st of this invention characterized by the 2nd [ said ] optical different direction component 
consisting of a liquid crystal film which fixed the nematic hybrid orientation which the liquid crystallinity 
polymeric material of at least one sheet which shows optically uniaxial [ forward 1 optically formed in the 
liquid crystal condition, and a macromolecule oriented film of at least one sheet. 

[0008] The direction of a tilt of this liquid crystal film with which, as for the 3rd of this invention, the 
include angle of the director of the liquid crystallinity high polymer of this liquid crystal film interface 
and this liquid crystal film flat surface to accomplish is defined by the direction of the projection 
component of the director of this liquid crystallinity high polymer to a small field among the 2nd page of 
the upper and lower sides of a liquid crystal film own [ said ], The include angle which the direction of a 
pre tilt defined by the direction of the projection component of the director of the eel interface liquid 
crystal molecule to the liquid crystal cell interface by the side of the 1st substrate makes is related with a 
transflective reflective mold liquid crystal display given in the 1st of this invention characterized by being 
in the range which is 0 degree - 30 degrees, or the 2nd of this invention. 

[0009] The 4th of this invention is related with a transflective reflective mold liquid crystal display given 
in the l-3rd any of this invention characterized by the liquid crystal thickness of a field which has said 
reflex function being smaller than the liquid crystal thickness of a field which has said transparency 
function they are. 
[0010] 

[Embodiment of the Invention] This invention is explained below at a detail. The 1st substrate with 
which the transflective reflective mold liquid crystal display of this invention has a transparent electrode, 
The 2nd substrate which has the transflective reflexibility electrode with which the field which has a 
reflex function, and the field which has a transparency function were formed, The liquid crystal layer 
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which was pinched between the 1st substrate and the 2nd substrate and which carried out homogeneous 
orientation, The 1st optical different direction component and one polarizing plate which were installed 
on the field where the field which touches the liquid crystal layer of the 1st substrate is opposite, In the 
transflective reflective mold liquid crystal display possessing the 2nd optical different direction 
component and one polarizing plate which were installed on the field where the field which touches the 
liquid crystal layer of the 2nd substrate is opposite this - it is the transflective reflective mold liquid 
crystal display characterized by the 2nd optical different direction component consisting of a liquid 
crystal film which fixed the nematic hybrid orientation which the liquid crystallinity polymeric material 
of at least one sheet which shows optically uniaxial [ forward ] optically formed in the liquid crystal 
condition. 

[0011] In this invention, it has the description to use the liquid crystal film which fixed the nematic 
hybrid orientation which the liquid crystallinity polymeric material which shows optically uniaxial 
[ forward ] optically as 2nd optical different direction component formed in the liquid crystal condition at 
least one sheet. The transflective reflective mold liquid crystal display of this invention is seen from an 
observer side, and consists of a polarizing plate, the 1st optical different direction component, the 1st 
substrate that has a transparent electrode, the liquid-crystal layer which carried out orientation, the 2nd 
substrate which has the transflective reflexibility electrode (henceforth a reflecting layer as occasion 
demands) with which the field which has a reflex function, and the field which has a transparency 
function were formed, the 2nd optical different direction component, a polarizing plate, and a back light. 
Moreover, members, such as an optical diffusion layer, an optical control film, a light guide plate, and a 
prism sheet, can be added further if needed. In the transflective reflective mold liquid crystal display of 
this invention, it becomes usable [ both reflective mode and the transparent mode ] by installing a back 
light back. 

[0012] Next, the liquid crystal cell which consists of the 1st substrate used in this invention, the 2nd 
substrate, and a liquid crystal layer which was pinched in the meantime, and which carried out 
homogeneous orientation is explained. Although this liquid crystal cell contains the 2nd substrate which 
has the transflective reflexibility electrode with which the field which has a reflex function, and the field 
which has a transparency function were formed, the field which has a reflex function serves as a reflective 
display which performs a reflective display, and the field which has a transparency function becomes with 
the transparency display which performs a transparency display. It is more desirable to make liquid 
crystal thickness of a field which has this reflex function smaller than the liquid crystal thickness of a 
field which has a transparency function in this invention. This reason is explained below. 
[0013] First, the transparency display in the transparency display at the time of setting liquid crystal 
thickness as the thickness suitable for a reflective display is explained. The amount of change of the 
polarization condition accompanying the orientation change by the place is extent from which the light 
which carried out incidence through the liquid crystal layer from the observer side is reflected by the 
reflecting layer, it goes and comes back to a liquid crystal layer by carrying out outgoing radiation to an 
observer side through a liquid crystal layer again, and sufficient contrast ratio is obtained outside the 
electric field of the liquid-crystal layer at the time of setting up the liquid crystal layer suitable for a 
reflective display etc. However, in this setup, the transparency display of the variation of the polarization 
condition of the light which passed the liquid crystal layer is inadequate. For this reason, even if it sees 
the polarizing plate used only for a transparency display from an observer side in addition to the 
polarizing plate installed in the observer side of the liquid crystal cell used for a reflective display and 
installs in the tooth back of a liquid crystal cell, display sufficient in a transparency display is not 
obtained. That is, in a transparency display, when the orientation conditions of a liquid crystal layer are 
set as the orientation conditions of a liquid crystal layer of having been suitable for the reflective display, 
even if lightness runs short or there is lightness of enough, the permeability of a dark display does not fall 
and sufficient contrast ratio for a display is not obtained. 

[0014] If it furthermore explains to a detail, when performing a reflective display, the orientation 
condition of the liquid crystal in the above-mentioned liquid crystal layer is controlled by the electrical 
potential difference impressed so that the phase contrast of quarter-wave length is given in general to the 
light which passes a liquid crystal layer only once. Thus, if the liquid crystal thickness suitable for a 
reflective display, i.e., the electrical-potential-difference modulation which gives the phase modulation of 
quarter-wave length, is performed and a transparency display is performed, when fully reducing 
permeability in case a transparency display is a dark display, when a transparency display is clear display, 
the light of the luminous intensity of abbreviation one half is absorbed with the polarizing plate by the 
side of the outgoing radiation of light, and sufficient clear display is not obtained. Moreover, since 
lightness in case a transparency display is clear display is increased, if optical elements, such as a 
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polarizing plate and a phase contrast compensating plate, are arranged, lightness in case a transparency 
display is a dark display will turn into lightness of the abbreviation 1/2 of the lightness at the time of 
clear display, and will become inadequate [ the contrast ratio of a display ]. 

[0015] On the contrary, in order to set liquid crystal thickness as the conditions suitable for a 
transparency display, it is necessary to carry out an electrical-potential-difference modulation at the 
above-mentioned liquid crystal layer so that 1/2 wave of phase contrast may be given to the light which 
penetrates a liquid crystal layer. Therefore, in order to use both the reflected light and the transmitted 
light for the display excellent in high resolution and visibility, it is necessary to make liquid crystal 
thickness of a reflective display smaller than the liquid crystal thickness of a transparency display. In this 
invention, as for the liquid crystal thickness of a reflective display, it is desirable that it is 30 - 90% of the 
liquid crystal thickness of a transparency display, and it is especially desirable. [ 40 - 60% of ] Ideally, as 
for the liquid crystal thickness of a reflective display, it is desirable that it is about 1 of liquid crystal 
thickness of transparency display/2. 

[0016] In this invention, the method of a liquid crystal cell has the desirable means of displaying using 
ECB (electrically controlled birefringence) in which the liquid crystal molecule carried out homogeneous 
orientation. When TN method, a STN method, etc. are used, setting up the liquid crystal thickness of a 
transparency display thickly, and setting up the liquid crystal thickness of a reflective display thinly, and 
the liquid crystal thickness difference of both fields is enlarged, for the orientation defect of a liquid 
crystal molecule to occur on the boundary of both fields, and it is easy to generate the trouble on 
manufacture. You may be which drive methods, such as a passive matrix method which especially a limit 
does not have about the drive method of a liquid crystal cell, and is used for STN-LCD etc., an active 
matrix which uses active electrodes, such as a TFT (Thin Film Transistor) electrode and a TFD (Thin 
Film Diode) electrode, for a list, and a plasma address system. 

[0017] the 1st substrate in this invention -- a transparence substrate - a transparent electrode 
(counterelectrode) - an owner - it is a thing the bottom. Moreover, the 2nd substrate has a transflective 
reflexibility electrode in a transparence substrate, if the orientation of the ingredient in which the liquid 
crystallinity which constitutes a liquid crystal layer is shown as a transparence substrate which is alike, 
respectively, sets and is used is made to carry out in the specific direction of orientation, there will be 
especially no limit. Although the transparence substrate and the substrate itself which specifically has 
the property to which the substrate itself carries out orientation of the liquid crystal lack in orientation 
ability, each transparence substrate which prepared in this the orientation film which has the property to 
which orientation of the liquid crystal is carried out can use it. Moreover, well-known things, such as ITO, 
can be used for the electrode of a liquid crystal cell. An electrode can usually be prepared on the field of 
the transparence substrate with which a liquid crystal layer touches, and when using the substrate which 
has the orientation film, it can be prepared between a substrate and the orientation film. 
[0018] Especially as an ingredient in which the liquid crystallinity which forms a liquid crystal layer is 
shown, it is not restricted but usual various low-molecular-liquid-crystal matter, polymer liquid crystal 
matter, and such mixture which can constitute various kinds of liquid crystal cells are mentioned. 
Moreover, coloring matter, a chiral agent, the non-liquid crystallinity matter, etc. can also be added in the 
range which does not spoil liquid crystallinity to these. 

[0019] As the quality of the material which constitutes a reflecting layer, especially if it has the reflective 
power of light, it will not be restricted, but the multilayers of oxides, such as an alloy containing metals, 
such as aluminum, silver, gold, chromium, and platinum, or them and a magnesium oxide, and a 
dielectric, the liquid crystal in which selective reflection is shown, or such combination can be illustrated. 
These reflecting layers may be flat surfaces, and may be curved surfaces. Furthermore, a reflecting layer 
may combine what processed it in the shape of [, such as the shape of toothing, ] surface type, and gave 
diffuse reflection nature, the thing which made the electrode on this electrode substrate of the opposite 
side have the observer side of a liquid crystal cell, and them. 

[0020] The polarizing plate used for this invention will not be restricted especially if the purpose of this 
invention can attain, but what is usually used for a liquid crystal display can be suitably used for it. The 
polarization film which consists of a polarization film, a polyene oriented film like the dehydration 
processing object of PVA or the demineralization acid-treatment object of a polyvinyl chloride, etc. which 
adsorbed iodine and/or dichroic coloring matter and specifically extended them to the hydrophilic high 
poljnmer film which consists of polyvinyl alcohol (PVA), a PVA system like the partial acetalization PVA, a 
partial saponification object of an ethylene-vinylacetate copolymer, etc. can be used. Moreover, the 
polarization film of a reflective mold can also be used. 

[0021] This polarizing plate may be used by the polarization film independent, and may prepare 
transparent protection layer etc. in one side or both sides of a polarization film for the purpose, such as 
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improvement in on the strength, damp-proof improvement, and heat-resistant improvement. 
Photo-curing mold resin layers, such as what carried out the laminating of the transparence plastic film, 
such as polyester and triacetyl cellulose, through the direct or adhesives layer as transparent protection 
layer, a layer which applied transparence resin, and acrylic, an epoxy system, etc. are mentioned. When 
covering these transparent protection layer to both sides of a polarization film, a protective layer which is 
different on both sides may be prepared. 

[0022] Although it will not be restricted as 1st optical different direction component used for this 
invention especially if excelled in transparency and homogeneity, a macromolecule oriented film and the 
optical compensation film which consists of liquid crystal matter can use it preferably As a 
giant-molecule oriented film, the phase contrast film of the 1 axial which consists of a cellulose system, a 
polycarbonate system, a polyarylate system, a polysulfone system, the Pori acrylic, a polyether sulfone 
system, an annular olefin system giant molecule, etc., or biaxial nature can be illustrated. A 
polycarbonate system is desirable from the homogeneity of a cost side and a film especially. Moreover, it is 
also desirable to use the ARTON (trade name) film by Japan Synthetic Rubber Co., Ltd. with a small 
birefringence wavelength dispersion property at the point that the color modulation of image quality is 
suppressed. Moreover, the optical compensation film which consists of liquid-crystal matter of the low 
molecular weight which has the reactivity which can carry out macromolecule quantification as an optical 
compensation film which consists of liquid-crystal matter according to the various hquid-crystallinity 
high molecular compounds in which the liquid crystallinity of a principal chain mold and/or a side-chain 
mold is shown, for example, hquid-crystallinity polyester, a Uquid-crystallinity polycarbonate, 
hquid-crystallinity polyacrylate, hquid-crystallinity poly malonate, etc. bridge formation behind 
orientation, etc. could mention, and the independent film with which these have independence nature 
could also be formed on the transparence support substrate. Use of only one sheet is sufficient as the 1st 
optical different direction component, and it may be used two or more sheets. Moreover, both optical 
compensation films which consist of a macromolecule oriented film and liquid crystal matter can also be 
used. 

[0023] The 2nd optical different direction component used for this invention consists of a liquid crystal 
film which fixed the nematic hybrid orientation which the liquid crystallinity polymeric material of at 
least one sheet which shows optically uniaxial [ forward ] optically formed in the liquid crystal condition. 
Moreover, as for the 2nd [ said ] optical different direction component, what consists of a liquid crystal 
film which fixed the nematic hybrid orientation which the liquid crystallinity polymeric material of at 
least one sheet which shows optically uniaxial [ forward ] optically formed in the liquid crystal condition, 
and a macromolecule oriented film of at least one sheet is desirable. The liquid crystallinity high polymer 
the 2nd optical different direction component used for this invention indicates optically uniaxial 
[ forward ] to be optically, It consists of the liquid crystallinity macromolecule constituent containing the 
liquid crystallinity high molecular compound in which optically uniaxial [ forward ] is specifically shown 
optically, or at least one sort of liquid crystallinity high molecular compounds in which optically uniaxial 
[ forward ] is shown optically The liquid crystal film which fixed the nematic hybrid oriented structure 
which this liquid crystallinity high molecular compound or this liquid crystallinity giant-molecule 
constituent formed in the liquid crystal condition is included at least. 

[0024] Here, in this invention, the liquid crystal molecule is carrying out nematic orientation of the 
nematic hybrid orientation, and it means the orientation gestalt from which the angle (tilt angle) which 
the director of the liquid crystal molecule at this time and a film flat surface make differed on the film top 
face and the inferior surface of tongue. Therefore, since it differs in the include angle of this director and a 
film flat surface to accomplish near the inferior-surface-of-tongue interface near the top-face interface, 
between the top face of this film, and an inferior surface of tongue, this include angle can call it what is 
changing continuously As for the average tilt angle in nematic hybrid oriented structure, in this 
invention, it is desirable that it is the range of 5 degrees - 45 degrees. 

[0025] Moreover, the film which fixed the nematic hybrid orientation condition has turned to the include 
angle from which the director of a liquid crystal molecule differs in all the locations of the direction of 
thickness of a film. Therefore, when the film concerned is seen as the structure called a film, an optical 
axis does not exist any longer. 

[0026] Moreover, in this invention, an average tilt angle means the average of the include angle of the 
director of a liquid crystal molecule and film flat surface in the direction of thickness of a liquid crystal 
film to accomplish. The liquid crystal film used for this invention near [ one ] the interface of a film The 
include angle of a director and a film flat surface to accomplish is usually making preferably 20 degrees - 
90 degrees of include angles of 30 degrees - 70 degrees as an absolute value, and sets near the interface of 
the opposite side of the field concerned 0 degree - 20 degrees of include angles of 0 degree - 10 degrees are 
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5 usually preferably accomplished as an absolute value, and 5 degrees - 45 degrees of 7 degrees - 40 degrees 
y of 10 degrees - 38 degrees of the average tilt angle are usually 15 degrees - 35 degrees most preferably 
still more preferably as an absolute value. It is [ fear, such as a fall of contrast, ] and is not desirable when 
an average tilt angle separates from the above-mentioned range. In addition, an average tilt angle can 
apply and search for the crystal rotation method. 

[0027] As long as the above nematic hybrid orientation conditions are fixed and the liquid crystal film 
which constitutes the 2nd optical different direction component used for this invention has a specific 
average tilt angle, it may be formed from what kind of liquid crystal. For example, the liquid crystal film 
obtained by fixing the low -molecular-liquid-crystal matter in a liquid crystal condition according to the 
optical bridge formation after forming in nematic hybrid orientation, or heat bridge formation, and the 
liquid crystal film obtained by fixing the orientation concerned by cooling the liquid crystal polymer 
matter after forming in nematic hybrid orientation in a liquid crystal condition can be used. In addition, 
the liquid crystal film as used in the field of this invention does not ask whether the film itself presents 
liquid crystallinity, and means what is obtained by film-izing liquid crystal matter, such as low-molecular 
liquid crystal and a polymer liquid crystal. 

[0028] Moreover, although the thickness of this film for a liquid crystal film to discover the more suitable 
angle-of-visibility amelioration effectiveness to a transflective reflective mold liquid crystal display does 
not generally have ****** since it is dependent on target method and various optical parameters of a 
liquid crystal display, the range of it is 0.2 micrometers - 10 micrometers usually 0.5 micrometers - 2 
micrometers especially preferably 0.3 micrometers - 5 micrometers preferably. When thickness is less 
than 0.2 micrometers, there is a possibility that sufficient compensation effect may not be acquired. 
Moreover, when thickness exceeds 10 micrometers, there is a possibility that the display of a display may 
color superfluously. 

[0029] moreover, as a retardation value of the appearance within the field at the time of seeing from [ of a 
liquid crystal film ] a normal With the film which carried out nematic hybrid orientation It gets down, and 
when the value from which the refractive index (it calls Following ne) of a direction parallel to a director 
and the refractive index (it calls Following no) of a perpendicular direction differ and which lengthened no 
from ne is made into the apparent rate of a birefringence, an apparent retardation value presupposes that 
it is absolutely given by the product with thickness with the apparent rate of a birefringence. The 
retardation value of this appearance can be easily calculated by polarization optical measurement, such 
as ellipsometry. the retardation value of the appearance of the liquid crystal film used as an optical 
different direction component - the 550nm homogeneous light - receiving - usually - lOnm - 30nm - 
400nm 600nm is the range of 50nm - 300nm especially preferably preferably. When an apparent 
retardation value is less than lOnm, there is a possibility that sufficient angle-of-visibility expansion 
effectiveness may not be acquired. Moreover, when than 600nm, and it sees from across, there is a 
possibility that coloring unnecessary for a liquid crystal display may arise. 

[0030] next -- although the concrete arrangement conditions of the optical different direction component 
in the transflective reflective mold liquid crystal display of this invention are explained - more concrete 
arrangement conditions - explaining - hitting - drawing 2 R> - the field of the upper and lower sides of 
the optical different direction component which consists of a liquid crystal film using 2 and 3, the 
direction of a tilt of this optical different direction component, and the direction of a pre tilt of a liquid 
crystal cell are defined below, respectively. 

[003 1] If the include angle of a liquid crystal part remaining cartridge REKUTA and a film flat surface to 
accomplish defines the field of the upper and lower sides of the optical different direction component 
which consists of a liquid crystal film first, respectively, [ / near the film interface of the liquid crystal film 
which constitutes this optical different direction component ] The include angle of the director of a liquid 
crystal molecule and a film flat surface to accomplish makes the field which has accomplished the include 
angle of 20 - 90 degrees by the acute-angle side the b th page, and this include angle makes the field 
which has accomplished the include angle of 0 - 20 degrees by the acute-angle side the c-th page. When 
the c-th page is seen through a liquid crystal film layer from the b'th page of a this optical different 
direction component, the direction parallel to a projection component which is a direction where the 
include angle which the projection component to the c-th page of liquid crystal part remaining cartridge 
REKUTA and a director accomplishes serves as an acute angle is defined as the direction of a tilt of an 
optical different direction component. ( Drawing 1 and drawing 2 ) 

[0032] Subsequently, the low-molecular liquid crystal for a drive usually defines the direction parallel [ it 
is not parallel, and ] to the projection component of a director which is a direction a certain include angle, 
with include angle which the projection component to the interface of the director of the liquid crystal 
molecule of a eel interface and a director makes although it leans and this include angle is generally 
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called pre tilt angle of whose are an acute angle as the direction of a pre tilt of a liquid crystal cell layer to 
a eel interface, the interface of liquid crystal and each substrate, i.e., the eel interface, in a liquid crystal 
cell. ( Drawing 3 ) 

[0033] The 2nd optical different direction component can be used even if it combines said liquid crystal 
film and other macromolecule oriented films. As a macromolecule oriented film, it is a medium as 
optically uniaxial or optically biaxial shown, for example, oriented films, such as a polycarbonate (PC), 
polymethacrylate (PMMA), polyvinyl alcohol (PVA), and an ARTON (trade name) film by Japan Synthetic 
Rubber Co., Ltd., can be used. If the problem of a cost rise is taken into consideration also in this case, the 
combination of one liquid crystal film and one macromolecule oriented film is desirable practically. 
[0034] Moreover, as a liquid crystal film contained in the 2nd optical different direction component, it is 
also possible to use it as a liquid crystal film simple substance, and it is also possible to use it as a support 
substrate, preparing transparence plastic film. Moreover, it can also be used, uniting with a polarizing 
plate beforehand. Although it is used after usually carrying out the laminating of the liquid crystal film to 
the transparence plastic film used as a protection film of a polarizing plate, such as polyester and 
triacetyl cellulose, when using it as a liquid crystal film simple substance, it may unite with a polarizing 
plate through an adhesive layer as occasion demands, and a liquid crystal film simple substance and/or a 
macromolecule oriented film may be used. 

[0035] As 2nd optical different direction component, the case where one liquid crystal film is used for a 
transflective reflective mold liquid crystal display is explained. As for a liquid crystal film, it is desirable 
to arrange between the 2nd substrate of a liquid crystal cell and a polarizing plate. In addition, it is 
desirable that the direction of a tilt of a liquid crystal film and the direction of a pre tilt of the liquid 
crystal molecule of the eel in the liquid crystal cell interface by the side of the 1st substrate are in 
agreement in general. In an absolute value, the range of 0 times to 30 degrees is desirable, the range of it 
is 0 times to 20 degrees more preferably, and the range of the include angle which the direction of a tilt 
and the direction of a pre tilt make is 0 times to 10 degrees especially preferably. When the include angle 
which both make exceeds 30 degrees, there is a possibility that sufficient angle-of-visibility compensation 
effect may not be acquired. 

[0036] Next, the case where it uses for a transflective reflective mold liquid crystal display combining one 
liquid crystal film and one macromolecule oriented film as 2nd optical different direction component is 
explained. A liquid crystal film and a macromolecule oriented film are arranged between the 2nd 
substrate of a liquid crystal cell, and a polarizing plate. In this case, a liquid crystal film may arrange to 
the side which adjoins a liquid crystal cell, and may arrange to the side which adjoins a polarizing plate. 
In this invention, when arranging a liquid crystal film and a macromolecule oriented film, as for 
arrangement of a liquid crystal film, it is desirable to make it the same arrangement as the case where 
only one above-mentioned sheet is used. That is, it is desirable that the direction of a tilt of the liquid 
crystallinity polymeric material in a liquid crystal film and the direction of a pre tilt of the liquid crystal 
molecule of the eel in the liquid crystal cell interface by the side of the 1st [ of a liquid crystal cell ] 
substrate are in agreement in general. The range of 0 times to 30 degrees is desirable, the range of it is 0 
times to 20 degrees more preferably, and the range of the include angle which the direction of a tilt and 
the direction of a pre tilt make is 0 times to 10 degrees especially preferably. Moreover, as for a 
giant-molecule oriented film, it is desirable that the include angle which the direction of a tilt of a liquid 
crystal film and the lagging axis of a giant-molecule oriented film make arranges in the range of 40 to 80 
degrees, and it is the range of 50 to 70 degrees more preferably 

[0037] Especially as an optical diffusion layer, a back light, an optical control film, a light guide plate, and 
a prism sheet, it is not restricted but a well-known thing can be used. The transflective reflective mold 
liquid crystal display of this invention can attach other configuration members besides the above 
mentioned configuration member. For example, the color liquid crystal display which can perform 
multicolor or a full color display with high color purity is producible by attaching a color filter to the liquid 
crystal display of this invention. 
[0038] 

[Example] Hereafter, although an example and the example of a comparison explain this invention to a 
detail further, this invention is not limited to these. In addition, retardation deltand in this example is a 
value in the wavelength of 550nm. 

[0039] The outline of the transflective reflective mold liquid crystal display used in the example 1 
example 1 is shown in drawing 5 R> 5. The transflective reflexibility electrode 6 which consists of a 
reflector formed in the substrate 7 with the ingredient with high reflection factors, such as aluminum, 
and a transparent electrode formed with the ingredient with high permeability, such as ITO, is formed, a 
counterelectrode 4 is formed in the transparence substrate 3, and the liquid crystal layer 5 which consists 
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* of a liquid crystal ingredient which shows a forward dielectric constant anisotropy between the 
transflective reflexibility electrode 6 and a counterelectrode 4 is pinched. The 1st optical different 
direction component 2 and polarizing plate 1 are prepared in the near opposite side in which the 
counterelectrode 4 of the transparence substrate 3 was formed, and the 2nd optical different direction 
component 8 and polarizing plate 9 are prepared in the opposite side of the field in which the transflective 
reflexibility electrode 6 of a substrate 7 was formed. The back light 10 is formed in the tooth-back side of a 
polarizing plate 9. 

[0040] The liquid crystal film 16 which is 0.68 micrometers of thickness by which the nematic hybrid 
orientation whose average tilt angle of the direction of thickness is 28 degrees was fixed by JP,6-347742,A 
according to the approach of a publication was produced, and the transflective reflective mold liquid 
crystal display of an ECB mold was produced by arrangement as shown in drawing 5 . Liquid crystal 
thickness set the used liquid crystal cell 13 to 4.8 micrometers in 2.4 micrometers and a transparency 
electrode field (transparency display) in the reflector field (reflective display), using ZLM695 (product 
made from Merck) as a liquid crystal ingredient. The pre tilt angle of substrate both the interfaces of a 
liquid crystal layer was 2 times, and deltand of a liquid crystal cell was 300nm of abbreviation in 150nm 
of abbreviation, and a transparency display at the reflective display. 

[0041] The polarizing plate 1 (thickness of about 180 micrometers; SQW[ by Sumitomo Chemical Co., 
Ltd. ]- 862) has been arranged to the observer side (on drawing) of a liquid crystal cell 13, and the 
macromolecule oriented films 14 and 15 which consist of a polycarbonate film which carried out uniaxial 
stretching as 1st optical different direction component 2 between the polarizing plate 1 and the liquid 
crystal cell 13 have been arranged. **nd of 268nm of abbreviation and the macromolecule oriented film 15 
of **nd of the macromolecule oriented film 14 was 98nm of abbreviation. Moreover, the macromolecule 
oriented film 17 which sees from an observer and consists of a liquid crystal film 16 and a polycarbonate 
film which carried out uniaxial stretching behind a liquid crystal cell 13 as 2nd optical different direction 
component 8 has been arranged, and the polarizing plate 9 has been further arranged at the tooth back. 
**nd of 120nm and the macromolecule oriented film 17 of **nd of the liquid crystal film 16 which fixed 
hybrid nematic oriented structure was 272nm. 

[0042] The direction of a pre tilt of the absorption shaft of polarizing plates 1 and 9, the lagging axis of the 
giant-molecule oriented films 14, 15, and 17, and both the interfaces of a liquid crystal cell 13 and the 
direction of a tilt of the liquid crystal film 16 have been arranged on the conditions indicated to drawing 6 . 
drawing 7 - the time of back light lighting (transparent mode) white - the ratio (white display) of the 
permeability of display 0V and black display 6V - the contrast ratio from an omnidirection is shown by 
making / (black display) into a contrast ratio, drawing 8 - the time of back light lighting (transparent 
mode) - white " the angle -of-visibility property of the permeability in the longitudinal direction when 
displaying 6 gradation from display 0V to black display 6V is shown, drawing 9 - the time of back light 
lighting (transparent mode) - white - the angle-of-visibility property of the permeability in the vertical 
direction when displaying 6 gradation from display 0V to black display 6V is shown. The result of drawing 
1 '9 showed having a good angle-of-visibility property especially in the transparent mode. 
[0043] a comparison - an example - one - drawing 5 - setting -- liquid crystal a film - 16 " instead of - 
uniaxial stretching - having carried out - a polycarbonate - a film - 16 - * (deltand is 137nm of 
abbreviation) - arranging - a liquid crystal cell - 13 " a tooth back - a side - having arranged - a 
polarizing plate - nine - absorption - a shaft - a macromolecule - an oriented film - 16 " ' - and - 17 - 
a lagging axis - drawing 10 - having indicated - conditions - arrangement - having carried out - except 
-- an example - one - being the same - a liquid crystal display - having produced . drawing 11 - the time 
of back light lighting (transparent mode) - white - the ratio (white display) of the permeability of display 
0V and black display 6V - the contrast ratio from an omnidirection is shown by making / (black display) 
into a contrast ratio, drawing 12 - the time of back light lighting (transparent mode) - white - the 
angle of visibility property of the permeability in the longitudinal direction when displaying 6 gradation 
from display 0V to black display 6V is shown, drawing 13 - the time of back light lighting (transparent 
mode) - white - the angle-of-visibility property of the permeability in the vertical direction when 
displaying 6 gradation from display 0V to black display 6V is shown. 

[0044] An example 1 is compared with the example 1 of a comparison about an angle-of-visibility property. 
When drawing 7 and drawing 11 R> 1 compare contrast curves, such as an omnidirection, by using a 
liquid crystal fi lm with hybrid nematic structure shows that the large angle-of-visibility property is 
acquired. Moreover, when drawing 12 and drawing 13 compare the gradation property of right and left 
and the vertical direction used as the fault in the transparent mode with drawing 8 and drawing 9 , by 
using a liquid crystal film with hybrid nematic structure shows that the reversal property is improved 
sharply. Although experimented with the gestalt without a color filter in this example, if a color filter is 
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prepared into a liquid crystal cell, it cannot be overemphasized that good multicolor or a full color display 

can be performed. 

[0045] 

[Effect of the Invention] As mentioned above, the display in the transparent mode is bright, and is high 
contrast, and the transflective reflective mold liquid crystal display of this invention has a still better 
angle-of-visibility property 



[Brief Description of the Drawings] 

[Drawing l] It is a conceptual diagram for explaining the tilt angle and twist angle of a liquid crystal 
molecule. 

[Drawing 21 It is the conceptual diagram of the oriented structure of the liquid crystallinity film which 
constitutes the 2nd optical different direction component. 

[Drawing 31 It is a conceptual diagram explaining the direction of a pre tilt of a liquid crystal cell. 
[Drawing 4l It is the sectional view which expressed typically the transflective reflective mold liquid 
crystal display of this invention. 

[Drawing 51 It is the sectional view which expressed typically the transflective reflective mold liquid 
crystal display of an example 1. 

[ Drawing 6] It is the top view having shown the angular relation-ship of the lagging axis of the absorption 
shaft of the polarizing plate in an example 1, the direction of a pre tilt of a liquid crystal cell, and a 
giant molecule oriented film, and the direction of a tilt of a liquid crystal film. 

[Drawing 7l It is drawing showing the contrast ratio when seeing the transflective reflective mold liquid 
crystal display in an example 1 from an omnidirection. 

[Drawing 81 It is drawing showing the angle-of-visibility property of the permeability of right-and-left 
bearing when displaying 6 gradation of transflective reflective mold liquid crystal displays in an example 
1 from 0V to 6V. 

[Drawing 91 It is drawing showing the angle-of-visibility property of the permeability of vertical bearing 
when displaying 6 gradation of transflective reflective mold liquid crystal displays in an example 1 from 
0V to 6V. 

[Drawing 101 It is the top view having shown the angular relation-ship of the lagging axis of the direction 
of a pre tilt of the absorption shaft of the polarizing plate in the example 1 of a comparison, and a liquid 
crystal cell, and a macromolecule oriented film. 

[Drawing 1 11 It is drawing showing the contrast ratio when seeing the transflective reflective mold liquid 
crystal display in the example 1 of a comparison from an omnidirection. 

[Drawing 12] It is drawing showing the angle-of-visibility property of the permeability of right-and-left 
bearing when displaying 6 gradation of transflective reflective mold liquid crystal displays in the example 
1 of a comparison from 0V to 6V. 

[Drawing 13] It is drawing showing the angle -of-visibility property of the permeability of vertical bearing 
when displaying 6 gradation of transflective reflective mold liquid crystal displays in the example 1 of a 
comparison from 0V to 6V. 
[Description of Notations] 
1* Polarizing plate 

2: The 1st optical different direction component 
3- Transparence substrate 
4: Counterelectrode 

5- Liquid crystal layer 

6- Transflective reflexibility electrode 
1- Substrate 

8 : The 2nd optical different direction component 

9 : Polarizing plate 

10: Back light 

11: The 1st substrate 

12: The 2nd substrate 

13 : Liquid crystal cell 

14, 15, 17: Macromolecule oriented film 

16: Liquid crystal film 
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fftBLffi*ifT 5 Pfi?Wcb/'cffifli7i';bi,(i, Sffi^ffl 30 
[003 4] KMM 3 OB»iB*«7 5 >y h &Hffie>%& 

trti, ffn^ttf, KS^i^A&ifoiifr, 
A&tf-x&if*we>n§ 0 cne©«£^{±, 

tf, 0. 1-5 0 /in UK, »SL<«l~2 0/im S 

m. j;0!?$L<a i~i o/tB ggT'^^o mam 50 
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[0 0 3 5] itifkll^yjf-oii^ii, Jgg 

aHR«ns^ nmommmomfto. o i~o. 5t& 
it, ooaaaJicWbTas^o. 

0 1-70 M»fc*5,fc3fclB£Sft*. ftffi&Jf 

7 ^owawiaiit i - 1 o o iiu mm, 

»*L<tt5~30/i uilt'^l.. 

[0036] mmmi^m^iat, mz.it. w& 

a-f-ryy, xXb-n— tV>7*&^ iiSO^S 

■eai-rntf sfc )tit«i$tt*wrs7^7i/A 

-r7ytT»6nS7-f^A» fktt?*&*LfcttK* 
S«7-c;l/Agffifcn-x^7^U/'c^ Sffi7f/l/i, 
^p.tiJSffiLT#e > nS7-i';PA, ^n?>7^;l/A<Dgffl 
fcxy^XSaSL^^A, ®Sf$CDS^S^Bi©ig 
^«*»Xa:3tKf b LT» 6ftS 7 H hWs. Ztfmfb 
n^o c©*3ftft»tttt7<f;W>>«:, mz.lt, 'M'X 
ffi#5~9 9%<D£>0T&ni£<U\> yjfrUkTjmt 

zxmmicmmzn-r, mz.it, n/v^m^mmm 

[00 3 7]K LT^P.n^g*fS{i7t««, ^ B ° a -tr 

«Bi:-r*cfc^t?*S 0 c©|R, H5-H8»cfl!Ks-r 
§ J: 9 tc, Sl^l7t«0(H3tS 5 MT-mgh-bMcmm 

f-rXOli^lg*, ^©ii^S5{l) (7tffi»S7fflfJ) T* 

*-rKM^S0T*fe§„ 071J, 0 3 tc^-T^ -/(DM 
7t«^r, ^co<i^®5ilT'fgBl.-t:;l/9fc»*LT, Sal 

It, H4Kfxt?'f^<!)fiftS*. ^OH^S5ffla 
t£i«7<ffl) T'^ B B B -tr^9taSLT, iSA^KBj: 

[0 0 3 8] si^^jfeR<o<iJts 5x«Jta;» 
S7i:, fgH-b;l/9i:(DP^c{i, ^StctSUTfiitggffi 

(E«a!«)t«WEB«nfciBfcaR«fll) £tt, guo 



mip5i<{-7<D&m$<mft.mz2o~ i . 5 0 0™ ©w# 
ftttli©iSirMliteKfcft5©T\ iSW 

ft§«fc5K:Ell*ttS. &al-fe;l/©ffiiB<Ifcfc* 10 
[0 03 9] 

&©T*{±&1\, 

CO 0 4 0] ff««fiA£fctf3*flc2Btt*Ts 
(A) , WSii^Tp (A) Stffl^Sii^Tc (A) 
tt» JitT©* ( l ) , (2) fttf (3) «rffl^TSat 

Ts(A)= [K(A)+L(A)] /2 (l) 20 

Tp(A)= ({K(A)} 2 + {L(A)) 2 ] /2 (2) 
T.c(A)=K(A)x L(A) (3) 
[0 0 4 l] CCT\ K (A) (£fiift|&©3)fitt£rilfc 

»>; L (A) »fl^«©!RiRtt«(RlicS[5A©ifililfi^ 

%A»s*fci:*©»3tjaja*-e»o, cne.©K 
(a) (a) it, oho mmimwKoftxm. 

ft "a* UV-2200" £ffl^Tffi5£Lfc 0 
[0 0 4 2] 4 0 0~7 0 0nni©i£fiM$T*l Onmfc^ 

icM&brcftytmmm t (a) (^n^nwKfifc^nt?. 30 

±E#i*2ia*Ts (A) , WiSffl*Tp (A) , £tf 
tt^jgJi^Tc (A) ) TiK (4) CJ:0» St® 
fiffilE^ji^T (iJMffilEiiMfclil^Ts , SAfifif 

[004 3] 



[0 0 4 4] CCTn P (A) Him* (CKM) ©# 

3t»**au y (a) \t2&mm&mLitm-o 

[0 0 4 5] Mft&Plt. S«««iE¥fTaa*Tp R 

tfa«aMiEitss»a*Tc tss (5) tcio* 

tbtz e 

P = ((Tp-Tc)/(Tp+Tc)) " 2 (5) 

[0046] *mm\ 

m&V}7 5 jtm ©#Ux^Uy-rU7^U-h7-c;l/A 
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fc, ^©^tr^^fflaaifc, ¥^ji©fe^^ ; &-r5 

7kS$ (jj-yr-f^ttfreAfl/c "LCP N013" ) 

No. 3©V-T J \'-/^-^ffll,> N ^Ijlfi 1 0 Oram/ 
sec T»!6tfLfc», MS (2 0t) T'30«iU 

«*»©OfefcJi©ff*tt^ £j5 0 0nmT*& 
ofc. »6ftfc»!&K©£f*©J*#fcl;7 5. 5 /im, ffilft 
HE Pt±8 4. 0%, *ftj§jg^Ts »4 1 . 2%T*h*), 
tt*©0l3t«J:t)fe»<, *fc&#fcOMettli*jSL 

[0 0 4 7] J*&0tfl 

# y ifi/vf * u- t 7 ^ ^homm*? 

T, ®fcK*fl*!Lfc. »6nfcffl)t«©ffl)tJSPH:8 
0. 1%, ¥#2jfi*Ts £4 0. 8%T*£ofco 
[0 0 4 8] ^n0d2 

No.:5©T'J' , V-/^-«rfflV\ ^Xi§g2 0 0mm/ 
sec T'^Lfcd^Mi, 1 fcra»*c«f^U 

T, I3t««fffl!lfe, »&nfcfiBfcK©ffl#fiPtt9 
4. 4%, -HMfcSig^Ts «3 6. 0%T*fcD, 

[0 0 4 9] J±R0>J2 

^vxfi/>fU7^i/-h7^ ;i/A©sai*7 e v y 

0.8%. J|M*j§3I^Ts «3 6. 3%T'fe^fc 0 
[0 0 5 0] HS&0IJ3 

m^5 0(im ©y;i/«;^^ffttB7'f/i/i» afckft; 

^IH (ft) fr6IEa!SftT^S "SCA50" ) ©gffi 

7 if y ?9m%m±-d)i"* y t ©*&-* 5 mm <o 

T*^?. "LCP N0015" ) V-Y^-zl-cDS^ No. 5 
©A-r3-*-*ffll^T, 5 0 mm/sec ©MflJjiJifT-^ 

<i;uii(2oic) -p3o»ibi»bu *ats*s 

^) 1 , 0 0 Onm PCfiDMSW-rSODl&RjWfSn 
§o c©<i7tS#t7-r;l/A©<i^H}gfigffitKW{IJ© 
S(c, 7;P5-7A^6 0nm©ff^T'^#tT> 

fc» «»»5 0)ii ©^fi^SWSii^ 

TffitW^L. TNSfS B |-fc:;I/©±S^tt > *yjfr* 
(tt) ^^A^T'tS "SQ1852A" *S«JW*^UT 

[00 5 1] 

[^W©^)«] *^WK«fcntf, lfSfC»<T, Lfrfe 
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m i ] *mi<Dmm.*mm<®mL\mm items 

[02] *«W©0i)ttfi*K«a!ffl3t«»cafflLfc«^ 

©ffi©0U%^f»iffi«S0T-fe^ o 

[03] *»W©fli)ttfi%E«a!ffl««fc3iffl bfc«^ 
©fea-ogiJ©0!l*^ , r»rffi«fe*H"e**. 10 
[04] *«W©fflttfi%5*fSfflft«fcafflLfc*3- 

©$ 6t9J©«i*^-r»fai«i*H-e*«. 

[0 5 ] 0 1 ©ffiIft1££&li-t:;l4c«JI bfc«^©«l* * 
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[06] 0 2<Dffilft«£& B B a *;Wc»HLfcit£©WS: 
[07] 0 3£DM^%fg B 3 B -b;WcaSb/'c^©^ 

[0 8 ] 0 4 <D®Km*m£kiiMzmm hit^amt 

[??^©^^] 
i are, 

3 E*fS> 

5 MftM^ 

7 

9 iiH-ir/W 



[01] 



[0 2] 



[03] 



[04] 



- 1 



ssssa^— 3 



[05] 



5 
1 



[06] 



[07] 




[08] 



7P^h^-^©^f 

F £-A(##) 2H049 BA02 BA26 BA27 BB03 BB42 

BB43 BB44 BB49 BB51 BB63 
BC04 BC14 BC22 
2H091 FA08Z FA14Z FA31Z FB02 

FB08 FB12 FB13 FC02 FC21 

FD06 GA01 LA11 LA17 MA10 
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[ISffB] ¥*r5^3fll 2B (2 0 0 3. 3. 12) 



#F?B 2002-31 1246 (P2002-31 1246 A) 
[&MB3 ¥J*1 4*F1 0A2 3B (2 00 2. 1 0. 2 3) 
[*»*W 14-3113 

[HMMPt] #8(2 0 0 2-2 9 1 8.2 (P 2 0 0 2.-2 9 1 8 2) 

G02B 5/30 

G02F 1/1335 510 
[F I] 

C02B 5/30 

G02F 1/1335 510 



HMMfiEffi 

[HWB] ¥J3U.4.*M 2E3B. (.2 00 2. 1 2. 

3). 

&muE i ] 

ENiE#&] Sit 

l ] g«£;' mm&tD'pfj; < fc-*ofl6lc* 
1 , 5 OOnm T'&oT, ^S«<D / >*< fcfc— £©ffi* 

1 12fcOfi)t«o 
»«« 1 I2ig<0<Ift«o 
31S#« l fB«©fiift«o 

y X a >36fe*Rt/-i' v tr* 5 > h o y&&mfr 

mzQMiinzmxm 1 ~ 4 ©i^-f ttfr»ciE«©<itt 

So 

1 ~ 5 v^fnmcm&omx&o 

-m 1 



e>^saa®(c±f2fe^#W7kigfg*M^b, gilts 

¥«ttfi*%^Wr **«K-P«*»*« 8 IEfc©£ 
[fS*J5 1 0] ff#£ 1 ~7 0V^f*l*»fcE«Ofll3t« 

c»#«i 13 mmwmmi<nrm£&mim<DWL& 

■fe;l/ffifc. BuffiHIM7t«^IBe*nT^5i«*3Sl 0IE 

CW*«1 2] ffliSflHItttittf, awS«LhKff*2 0 
~ 1 . 5 0 Onm ©fe*fc»W*}&£l,fc 

C«#*l 3] 2 feg>ia^?7 ^ jWxttttlfil LTSBS 
[#H$iIE2] 

miE»*«R«] mum* 

MiE^ft«S«] 0 0 09 
[fifing] 

[0 0 0 9] $fc*58WtJ:titf, »£©'>& < i: fe- 

M£u Kj»"racfcicj:oTfiKfeis*Hit-rs^ritt, 
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MiE«*ai*] 0 0 16 
BHiE£Bt] £S 

[0016] co*5 4S«o'>*< fcfe 



?tJi*»$-f 5<DT*fcs*<, ^ntcjti^, g«<D*gm 



-If 2- 



